*EDERAL COMMUNICATIONS COMMISSION APPROVED BY OMEB
'vwashington, DC 20554 3060-0085
Expires 8/30/98

APPLICATION FOR NEW OR MODIFIED RADIO STATION AUTHORIZATION UNDER PART &
OF FCC RULES - EXPERIMENTAL RADIO SERVICE (OTHER THAN BROADCAST)

L.~ Appllcants Name and Post Offlce address DO NOT WRITE IN THIS BLOCK
(Street address, cliy, siate, and ZIP Code. See lnstructlon File No.
No. 4

SPAcEQuesT, LTo OO?I —-EX“PL’W ?f

REBY CHMv BRIDGE ReAo

Suire 30¢
FAirFrAY , VA 22030
). Application for (check only one box) 2(b). For Modification indicete below:
g New station D Modification of existing authorization File No: Call Sign:

c. Application for Modificatjon: Chack the box beside all particulars to be modified. Check elther additlon or re-
slacement to indicate whether the change s an addition or a replacement of parameiers in the current authorization,

C]rrecuency - [Jemission - [ rower - [JLocaTion -
|71 addition o [] raplcement? [ addition or [] replacemant? [ eadition or ] repkcement? OO addition or T[] replacemert?

Ej OTHER PARTICULARS - addRion or rephcement? (Describe below o in attached EXHIBIT No. )

4. Particulars of Operation (see instruction below)

Fremeney s POWER EMISSION ' MIDUATING | NEGESSATY BANDWIDTH
(A} ® \») o [13] {F} )]

A9 920 | 285 W 25w P EM [ KD FLL 4-gov /5 KHa

299.955 | 25w 25 W PER( JOKIF /b | 4&od & KA

329.940 | 28 W 25 w PERIS lo kg FrD | 4ger /5 ki &

Zoo.025 | 285w 25w PERA (O KL PFin | 4800 /5 EHR

(#) List esgh frequency or frequency band separately. (If more space !s required. attach ss EXHIBIT No.
(£) Ingert maximum RF. ouilput power at the transmitter terminals. Specify unite ) )
) Insert mexlmum effective redisted power from the antenna (If pulsed emilssion, specif'y peak power). Specif'y
unite
(In Insert "MEAN" or "PEAK" (See definitions In Part B).
(7 List each type of emisslon separately for sech frequency. (See Sectlon 2201 of FCC Rules)
(F) Insert as appropriate for the type of modulatlon:
(1) the maximum spesd of keying In bauds:
(2) maximum audlo modulating frequerncy;
(8) frequency devlation of carrler;
(4) puise duration and repetition rate.
For complex emissions. describe !n detall In the spece provided below,

(%) Describe how the necessary bandwidih was dstermined in spece provided below. FCC Form 445 - Pafgagg
arch

QAepien. DeviATror ¥+ Frewvercy £ RroR = Uv.c;.ssavy BwW -
1 KHe+ 8KHe = /S KHE '




%5 0), Propogsed locatlon of transmitter end transmitting antenns (check only one box io Indloate type of operatlon)

D FIXED/BASE D MOEILE m BASE AND MOBILE
@;m. I permanently loceted at a FIXED locatlon, glve belowr: 5(c). Iff moblle, describe the exact area of
State County City or Town operation

VA | FAwrFA- FARFAY U.S
Mimber and strest (or other indication of lacation) QLTI EV T™HL : :

253 (CuUAi» BROGE RoAD

5'1)(1). Enter geographical coordiantes exact (o the newrest second (sea instruction 10} B{c)LEnter geographical coordinates of the approximate
center of mobile operation (see instruction 10J

o'th Latitude (DD-MM=-53) West Longitude D-MM=-S$3) North Lathude West Longitude

28° 5/ 36" |-77°/8 320 o e
5.4). Datum (see lnstruction 10} .......... veveenn. [ napz [X nNaDss

= Is & directional entenna (other than radar) used? [] yps B no

If "YES", give the following Information:
(a} Wldth of beam In degrees at the half-power point
{b) Orientation in horizental plane (o) Orientation In vertical plane

7. Is this euthorization to be used for fulfilling the requirement of a government contract with an egency of the
United States Government? O ves m NO

If "YES", attach es EXHIBIT No. _____ . a narratlve gtatement describlng the government project,
agency and contact number. .

£. Is thi= suthorization to be used for the exelusive purpose of developlng radio equipment for export t¢ be employed
by stations wnder the Jurladiciion of a foreign government?

[ ves B no .

1f "YES" attach es EXHIBIT No. . _ the following information: Provide the contract number and the
name of the foreign government concerned.

€. 1g this authorization to De used for providing communications essential to a resesrch project? (The radio communi-
cation {s not the objesctive of the research proJeetI.-L_I
YES Kl wo

If "YES", attach as EXHIBIT No. _____ & narrative siatement provding the followlng Information:
(a) A descriptlon of the nature of the research projeot being conducted.

(b) A showing that the communications facllitles requested are hecessary for the researoh prodect involved,
(c) A showlng that existing communications facllitles are Inadeguate.

13. If all the answers to Itema 7, 8 and §, are "NO" ettech as EXHIBIT No. ___1____.___. & narrative statement describing
in detall the following:

(a) The complete program of rosesrch and experimentation proposed including deseription of equlpment
and theory of opaeration

{b) The specific oblectlves sought to be accomplished.

{¢) How the program of experimentation has e reasonable promise of contributlon io the development, extenslon,
expangion, or utllization of the radlo art, or 1s along line not already Investigeted

Ill'a). Glive an estimate of the length of time that wlill be required to complete the program of experimentation proposed
{n this application 4renes :

(1) If less than 2 years, glve the length of time in months that the authorization requestad in this appllcation
will be required:

1. Would a Commission grant of this application come within Sectlon 11807 of the FCC Rules, such that it mey heve s

significant environmental impact (see instructlon 1D? [0 ves K NO
If* "YES®, attach as EXHIBIT No. an Environmental Assessment as required by Sectlon LIGIL
15. List below transmitting equlpment to ha Installed (If experimental, so statek
MANUFACTURER MODEL NUMBER NO. OF UNITS
Spn—:e‘Q ves L, L Mp. Exper i v T Eoumne—wv foe
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Is the equipment listed in Item 18 capable of stetlon identificetlon pursuant to Sectlon BIBZ? O ves m NO

W1l the antenna extsnd more than 8 meters above the ground, or if mounted on an existing bullding, will it extend
more than 6 meterg above the bullding, or will the proposed antenne be mounted on an existing structure other

than e bullding? D YES m NO

If "YES", glve the following (see instructlon o)

{a) Overall height above ground o tipof antennals __ meters.

(b) Elevatlon of ground st antennsa slte above mean sea lovel 18 . _______ melera.

(¢) Distence to neerest aircraft landing area Is kilomsters.

{d) List any natural formatlons of existing man-meade structures (hllls, trees, water tanks, towers, etc) which, in
the oplnlon of the applicant, would tend te ghleld the antenna from alrerafi and thereby minimize the

aercnautical hazard of the antenna.

() Submit as EXHIBIT No. ... _ . a vertical profile sketoh of tetal strueture Including supporting bullding,
I any, glving heights In meters sbove ground for ell significant features. Clearly indicate existing portlon,
noting partioulars of aviation obstruction lighting already avallable,

13.  Applicant is {fheck only one bexl
[0 mpivipuar [ ASSOCIATION [1 PARTNERSHIP K] corrorATION

[j OTHER (describe in space provided below)

Is epplicant a forelgn government or a representative of a forelgn government? O ves X wo

Has applicant or any party to this application had any FCC station license or permit revoked or had any
application for permlt, lloense or renewal dented by this Commlisslon? D YES m YO

If *YES, atteoh ag EXHIBIT No. _________ . __ a stalement giving cell slgn of llcense or permit
revoked and relate oiroumstances.

15. Wil applicant be owner and operator of the statlon? m YES EI NO

. Glve name, title, and telephone number (Include area cede), and Internet e-maill address (if applicable) of person
who oan best hendle Inquiries pertaining to this applicatlon.

e . Diwe A. Lekewzias , PRESIDEVT, (70Y273-7010 c{mo@sf’au{_uué-(!om

APBLICANT ANTI-DRUG ABUSE CERTFICATION:

By chacking "YES", the Individual applicant certifies that he or she ls eligible for this llcense. Thly requires that
he or she is not subject io a denial of federal penefits, Including FCC beneflis, as a result of & drug offense
conviction pursuant to Sectlon BSO! of the Antl- Drug Abuse Act of 1988, 21 US.C. 862. A non- Indlvidual applleant,
eg. corporation, partnershlp or other unincerporated sssoclation, certifies that no pariy to the applleatlon is
gubject to a denlel of federal beneflts, pursuant to that seotion. For definition of a "party" {or these purposes,

gea 47 CPR 12002(h). m’ YES [ wo

3, List below all exhiblig In numerloal sequence and the item number of form requiring the exhiblt ldentified.

EXMIBIT NUMBER ITEM ND. OF FORM EXHIBIT  NUMBEIR ITEM NG, OF FORM EXHIBIT NUMBER ITBM NO. OF FORM

4 /4.
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23 CERTFICATION: h
Aftention: Read this certification carefully before signing thiz appiication.

THE APPLICANT CERTFIES THAT:

{a) Coples of FCC Rule Parts 2 and 5 are on hand; and
(b) Adequats finanolal appropriations have hesn made to carry on ths program of experimentation which will
be conduocted by qualified personnel; end
() All operations will be on an experimental besls ln accordance with Part 6 and other epplicable rules, and will
be conducted in such a manner and et such & time as to preoclude hermful interference to any authorized
ptation; and
{d) Grant of the authorization requested herein will not be construed as a finding on the part of the Commisslon:
(D that the frequencies and other technlcal parameters specified in the authorlzation are the best
suited for the proposed program of experimentation, and
(2) that the epplicant will be authorized to operate on any basiz other than experimental and
{3) that the Commisslon is obllgated by the resulis of the axperimental program to make provision in 1= rules
inoluding 1ts tebls of frequenoy allocatlons for applicents type of operation on a regulsrly licensed basls

APPLICANT CERTIFIES FURTHER THAT:

(@) All the statements In the application and eitached exhiblis are irue, complete and carrect to the best of the
applicant’s knowledge; and

(fY The applicant s willing to flnance and conduct the experimental program with full knowledge and
understanding of the sbove limitations and -

{¢) The applicant waivee any claim to the use of any partlenlar frequency or of the electromegnetio spectrum as
against the regulatory power of the USA.

Slgned and dated this [0 TH day of Fégﬂu‘ﬂ.[‘ .18 7’ 9
Name of Applicant S PA—CE' QUE_S T, LT .

[must correspend with name given on page 1}

By Dwo A. Lorew 214 ¢ Q\[Ls_-g QV@«-»

{print} ) feignaturel

e | PRETIDENT

Check approprizte classification:
D Indlvidual applicant I:] Member of applicant partnership

D Authorized employee m Office of applicant corporation or association

“I\\ILLFIJL FALSE STATEMENTS MADE ON THIS FORM ARE PUNISHABLE BY FINE AND/OR IMPRISONMENT (U.S. Code, Title
‘3 Sectlon 1007), AND/OR REVOCATION OF ANY STATION LICENSE OR CONSTRUCTION PERMIT (US. Code, Title 47,

fisction 312(eM1), AND/OR FORFEITURE [U.S. Code, Title 47, Section 503).
NOTIFICATION TO INDIVIDUALS UNDER PRIVACY ACT CF 1874
AND THE PAPERWORK REDUCTION ACT OF 1980

Information requested through this form ls authorized by the Communications Act of 1984, as amended, and spacified
by Sectlon 808 therein. The Information will be used by Federal Communications Commission staff to determine
wiglbllity for lssulng authorizatlons in ihe use of the frequency spectrum and to effect the provislons of regulatory
rosponsibllitles renderad by the Commisslon by the Act Information requested by this form will be avallable to the
pablic unless otherwise requested pursuant to 47 CFR 0488 of the FCC Rules and Reguletions. Your responge s required
G obtaln thls authorization.

wblic reporting burden for this ccllection of information is estimated to average four (4) hours per response, including the time
“or reviewing Instructions, searching existing data sources, gathering and maintaining the data needed, and completing and review—
.ag the collection of infarmatiah. Send comments regarding this burden estimats or any other aspact of this collection of
information, including suggestions for reducing the burden 1o the Federal Communlcations Commission, Records Management
I1-anch, Paperwork Reduction Project (3080-0085), Washingion, DC 20554, DO NOT send completed aspplications to this
nddross. individuals are not required 1o respond to this collection unless It displays & currently valid OMB control number,

~HE FOREGOING NOTICE IS REQUIRED BY THE PRIVACY ACT OF 1974, PL 98-5679, DECEMBER 3l 1974, & US.C. B82aleXE),
AND THE PAPERWORK REDUCTION ACT OF 1880, PL. 85-6ll, DECEMEER 11, 1960, 44 US.C. 3507,

FCC Form 442 - Page 5
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Item No. 12, Exhibit 1

(a) The complete program of research and experimentation proposed including description
of equipment and theory of operation.

1.

The Company has been working on the development, testing and demonstration of
compact mobile user terminals for use with non-voice, non-geostationary low-Earth
orbit satellites (LeoSats) for the past four years. These low-cost, low-power terminals are
capable of communicating with LeoSats at low data rates using an omni-directional
antenna.

The Company plans to package the UHF receiver, UHF transmitter, GMSK modem, GPS
receiver, microprocessor and antenna it has developed into a compact, low-profile,
weather-tight enclosure for use on mobile assets in harsh environments.

Pending the successful development, testing and certification of these experimental
terminals, the Company plans to offer them for sale in the United States and other
countries for use with current and future LeoSat systems.

The LeoSat terminals the Company is developing respond to a polling request from a
low-Earth orbit satellite by transmitting a short data packet containing its identification
code and a GPS position report. The satellite relays this information to the user via a
ground-based relay station.

(b) The specific objectives sought to be accomplished.

(©)

1.

2.

NS G

8.

Measure the ability of miniature satellite transceivers to send short packet data to a low-
Earth orbiting satellite under actual field operating conditions.

Evaluate the robustness of Gaussian Minimum Shift Keying modulation techniques and
efficient data transfer protocols when working with a large number of units that
transmit very short data packets.

Determine the minimum amount of transmitter power required to transfer short data
packets reliably to a LeoSat.

Investigate the effectiveness and efficiency of various power management techniques.
Evaluate a new technique for satellite signal capture and Doppler compensation.
Measure the radiation pattern and polarization of a novel, flat-plate antenna system.

Conduct limited field trials with prospective customers to determine the operational
performance of the radio equipment and identify potential commercial benefits.

Demonstrate the use of satellite radio equipment to prospective customers.

How the program of experimentation has a reasonable promise of contribution to the
development, extension, expansion, or utilization of the radio art, or is along line not
already investigated.

1.

2.

4.

The Company will develop a mobile satellite transceiver unit that consume very little
power and can be mass produced at very low cost (less than $200 each).

The Company will develop and test a novel, low-profile, omni-directional UHF/GPS
antenna system having circular polarization that can be installed and operated
successfully on a mobile trailer or container.

The Company will develop and test an efficient packet radio communications protocol
for maximizing the transfer of small amounts of data from a large number of ground
terminals to an orbiting satellite.

The Company will validate the performance of a new Doppler compensation technique.
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3554 Chaln Bridge Road

SpaceQuest, Ltd. Suite 305

Fairfax, VA 22030

Fax Cover Sheet

DATE: 4/14/99 6:44 PM

TO: Mr. Huie FAX: 202-418-1918
FCC Experimental Branch TEL: 202-418-2430

FROM: Dino Lorenzini PHONE: (703) 273-7010
SpaceQuest, Ltd. FAX: (703) 273-7011

REF: FILE NO. 0091 EX-PL-1999

Number of pages including cover sheet: 5

Message:

Dear Mr. Huie,

In response to your request for additional information regarding SpaceQuest’s
Application for an Experimental License to operate ground transmitters in the
frequency band from 399.90 to 400.05 MHz, the following data is provided:

1. Our program of experimental research will operate several mobile transmitters
infrequently to:
(1) A simulated satellite receiver in Fairfax, Virginia
(2) The German SAFIR-2 satellite
(3) NVNG satellites not yet placed into orbit.

2. The SAFIR-2 is a 60 kg. data messaging and relay satellite built and operated by
OHB System in Bremen, Germany. The SAFIR-2 orbital parameters are:
(1) Perigee = 815 km
(2) Apogee = 819 km
(3) Inclination = 98.8 degrees
(4) Period = 101.2 minutes

3. For your convenience | have attached extracts from CFR 47 Part 2 showing the
allocation of the 399.9 — 400.05 MHz band for Earth-to-Space communications in
the NVNG Mobile Satellite Service. The use of this band was relinquished by the
US Navy when the Transit Navigation satellite was deactivated on January 1, 1897
and re-aliocated to the Mobile Satellite Service on a primary basis.

6l
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4. Note US326 allocated this band on a primary basis after January 1, 1997 to non-
voice, non-geostationary satellite systems.

5. | have also included extracts from the FCC Report and Order, IB Docket No. 96-
220, that describes the Rules and Policies Pertaining to the Second Processing
Round of the non-Voice, Non-Geostationary Mobile Satellite Service. At WRC-85,
uplink spectrum in the 399.90 - 400.05 MHz band was allocated for Little LEO
services. However, because none of the second round applicants expressed an
interest in operating its system in the WRC-95 399.90 - 400.05 MHz band, it was
not included in the spectrum sharing plan for the second processing round, and
has not been licensed to any of the current Little LEO license holders.

6. |trust that this additional information will be helpful to you in coordinating our
request to conduct experimental testing in the 399.90- 400.05 Little LEO band
during the next two years.
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328.6-335.4 A )
AERONAUTH 328.6-335.4 328.6-335.4
NAVIGAU; S:L RADIO- AERONAUTICAL RADIO- | AERONAUTICAL RADIO-
645 Bush NAVIGATION NAVIGATION
o~ 645 646
[ 35400839 335.4-399.9 335.4-399.9
FIXED FIX!-ED - ) )
MOBILE | moBiLE
641 G27 G100
399.9-400.05 399.9-400.05 399.9-400.
X X . .05 399.9-400.05 399.9-400.05
HAE(.)-IS;IEAVIGAWON-SAT- RADIONAVIGATION-SAT- RADIONAVIGATION-SAT- § RADIONAVIGATION-SAT- RADIONAVIGATION-SAT-
ELUTE ELLITE ELUITE ELLITE
MOBILE-SATELLITE MOBILE-SATELLITE
:JE;:;:IW) us3ig (Earth-to-space) US319
609 645B 609 6458 809 6458 8458 : mum
400.05-400.1
00.15 S7a 400.05400.35 400.05-400.156
j SEDI:S\?::E— ] S8TANDARD FRE- STANDARD FRE-
SIGNAL—SATEDLL:EE QUENCY AND TIME QUENCY ANOD TIME
€00 M) SIGNAL-SATELLITE SIGNAL-SATELUTE
846 647 848 648

'""645B Recognizing that the use of the band

603 Emissions of the raiopaviagation-
satellite service in the bands :19.9-150.05 MHz
an-d _399.9400.05 MHz may alsc be used by re-
ceiving earth stations of the space research
service.

— e i o e et e e @B e ¥

399.9-400.05 MHz by the fixed and mobile serv-
ice may cause harmnful interfersnce to the
radionavigation satellite servic:, adminis-
trations are urged not to authorize such use
in application of No. 342.

U319 In the 137-138, 145-149.9, 149.8-150.05,

399.0-400.05, and 400.1540. MHz bands, Gov-
ernment stations in tl: mobile-satellite
gservice shall be limited t¢ earth stations op-
erating with non-Governm.2nt satgnit_.e?.

US3826 The 399.9-400.056 MHz band is allo-
cited to the mobile-satellite service (Earth-
t:-space) on a primary basis after Januzary 1,
1297 and =hall be limited to non-voice. non-
g:ostationary satellite systems, inclizding
s:rellite links between land earth staticas.
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Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554
In the Matter of )
)
Amendment of Part 25 of the )
Commission's Rules to Establish ) IB Docket No. 96-220
Rules and Policies Pertaining ) to the
Second Processing Round )
of the Non-Voice, Non-Geostationary )
Mobile Satellite Service )
REPORT AND ORDER
Adopted: October 8, 1997 Released: October 15, 1997
By the Commission:
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8. At the 1995 World Radio Conference ("WRC-95"), additional uplink
spectrum was allocated for the Little LEO service. The WRC-95 spectrum consists of the
399.9-400.05 MHz, 455-456 MHz, and 459-460 MHz frequency bands. The 399.9-400.05
MHz frequency band is allocated worldwide and domestically for land MSS use." The
435-456 MHz and the 459-460 MHz frequency bands are allocated for MSS use in
International Telecommunication Union ("ITU") Region 2 only and are proposed to be
allocated domestically for MSS use in a pending Commussion proceeding.

22. At WRC-9S, uplink spectrum was allocated for the Little LEO service,
specifically, the 399.9-400.05 MHz (worldwide use), 455-456 MHz, and 459-460 MHz
frequency bands (Region 2 use only). We have allocated the 399.9-400.05 MHz band for
domestic use and have proposed domestically allocating the 455-456 MHz and 459-460
MHz bands for this service. The Joint Proposal does not contemplate use of the 399.90-

400.05 MHz band by any of the applicants to implement their systems. Therefore, we will
not include use of this spectrum in the spectrum sharing plan we adopt in this Report and
Order. Most of the pending applicants do, however, request that we assign the WRC-95
455-456 MHz and 459-460 MHz frequency bands to second round licensees for uplink
operations.? However, as previously noted, these bands have been proposed to be
domestically allocated for the Little LEO service. If the bands are domestically

27. We will use the WARC-92 spectrum available for Little LEO service in the
148-150.05 MHz uplink band and the 137-138 MHz and 400.15-401 MHz downlink
bands. When we established the second processing round, we invited applications for
service in these frequency bands and in the Notice we proposed Jicensing systems in the
WARC-92 frequency bands.* In their first round sharing plan, Orbcomm, GE-Starsys, and
VITA agreed that additional systems could be accommodated in these bands by using
frequency division multiple access ("FDMA™) and code division multiple access
("CDMA") transmission techniques.* In the Notice, we sought comment on the use of
WRC-95 spectrum by applicants in the second processing round.’ However, none of the
applicants expresses an interest in operating its system in the WRC-95 399.9-400.05 MHz
band. As previously discussed, the 455-456 MHz and 459-460 MHz bands have been
proposed to be domestically allocated for the Little LEO service in a pending Commission
rulemaking proceeding. Consequently, we will not include any WRC-95 spectrum in the
spectrum sharing plan we adopt for the second processing round.

International Telecommunication Union, Final Acts of the World Radiocommunication Conference,
Art. S5 at 119 (1995); 47 C.F.R. § 2.106; Footnotes US319, US326.

1d. at 9. These uplink bands are allocated on a worldwide, co-primary basis to the Little LEO service.
3 See Public Notice; see also Notice 19 41-42.
Sge Negotiated Rulemaking Report at 8-9.
See Notice 178.
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